10] CODES For j = 0; 10 and 1 i < 30, let C (j) i denote the code generated by the 29 2 58 matrix obtained by deleting row i and columns i and 30 from G (j) . The codes C (j) i are extremal self-dual [58; 29; 10] codes with weight enumerator (2). For j = 0 we get = 0 and for j = 10 we get = 2.
III. NEW [58; 29; 10] CODES For j = 0; 10 and 1 i < 30, let C (j) i denote the code generated by the 29 2 58 matrix obtained by deleting row i and columns i and 30 from G (j) . The codes C (j) i are extremal self-dual [58; 29; 10] codes with weight enumerator (2) . For j = 0 we get = 0 and for j = 10 we get = 2.
We get the following different weight distributions: In the literature, the well-known families of binary sequences of period 2 n 0 1 with ideal autocorrelation include m-sequences [9] , GMW sequences [13] , generalized GMW sequences [14] , Legendre sequences [15] , Hall's sextic residue sequences [2] , [16] , extended sequences [16] , and miscellaneous sequences [4] - [6] , [16] whose general constructions are not known so far. In general, these sequences can be easily described using the trace function. Let F2 be the finite field with 2 n elements. The trace function tr n m (1) is a linear mapping from F 2 to F 2 , defined by
where m divides n: When formulating the miscellaneous sequences with ideal autocorrelation of period 127 [4] , 255 [5] , and 511 [6] , by trace functions, No and Lee and then, independently, Golomb and Gong found three entirely new infinite families of binary PN sequences with the ideal autocorrelation property and they decided to write a joint paper. Two additional infinite families of new ideal correlation sequences, obtained by a transformation on two of the three families just mentioned, were found by Golomb, Gong, and Gaal, and are also described in this correspondence, along with their results on the number of cyclically distinct sequences in some of these families.
II. CONJECTURES ABOUT THREE NEW FAMILIES
Any binary sequence of period 2 n 0 1 with ideal autocorrelation can be used to construct extended binary sequences of longer period with ideal autocorrelation [16] , as well as an optimal family of binary sequences of period 2 2n 0 1 [17] . This fact motivates studying new constructions of binary sequences with ideal autocorrelation. The basic previously known constructions for such sequences can be categorized as: i) m-sequences [9] ; ii) residue sequences such as Legendre sequences (also called quadratic residue sequences) of Mersenne prime period [15] and Hall's sextic residue sequences for n = 5; 7, or 17 (and whenever the period is a prime of the form 4a 2 + 27 [2] ); and iii) extended sequences [16] of longer period from the shorter period sequences with ideal autocorrelation, including GMW sequences [13] and generalized GMW sequences [14] .
Based where is a primitive element of F2 : Then the sequence fb(t)g is a binary sequence of period 2 n 0 1 with ideal autocorrelation.
It has been proved by computer verification that Conjecture 3 is true for n 22:
In the case of n = 7, Conjectures 1 and 3 result in sequences which are equivalent to Examples 127F and 127D, respectively, in the listing of difference sets given by Baumert [2] . For n = 9, the sequence given by Conjecture 1 is equivalent to one of the three miscellaneous families found by Dreier [6] . Let fb(t)g be a binary sequence of period 2 n 0 1 with two-level autocorrelation and define g(x) for x 2 F 2 by b(t) = tr n 1 (g( t )):
III. CONJECTURES ABOUT TWO FURTHER
Then, let b 0 (t) = tr n 1 (g( t + 1) + 1): In many interesting cases, fb 0 (t)g is also a binary sequence of period 2 n 0 1 with two-level autocorrelation.
Conjecture 4:
If fb(t)g is a sequence of the form given in Conjecture 2, and fb 0 (t)g is derived from it by the Welch-Gong method, then this is also an ideal correlation sequence of the same period.
Conjecture 5:
If fb(t)g is a sequence of the form given in Conjecture 3, and fb 0 (t)g is derived from it by the Welch-Gong method, then this is also an ideal correlation sequence of the same period.
Conjectures 4 and 5 have been verified by computer for all k 7, corresponding to n 20 and n 19, respectively.
All six of the families of cyclic Hadamard difference sets found by Baumert's exhaustive search for n = 7 and p = 127 [2] 
IV. LEMMAS AND THEOREMS ABOUT FAMILY MEMBERS
From (6)- (9), by combining like terms Notice that for i = 2 k01 + 1 in the inner sums of the above identity, it can be combined with the second and third terms to yield 
Since N(2 k01 + 1) = 2 k01 + 1 + 2 2k01 ; from (14) we get then we have v(x + 1) = u(x) + n: Thus there is a one-to-one correspondence between u(x r ) and v(x r ) as r runs through all numbers less than p and relatively prime to p: Since fb(t)g and its r-decimation sequence are shift-distinct, we have fb 0 (t)g and its r-decimation are shift-distinct.
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